Abstract: Eggplant is a fruit vegetable of family Solanaceae, and eggplant fruits are of different shape and sizes that 7 render them as an ideal system for metabolic engineering. Here, we have developed an agroinfiltration protocol for 8 the transient expression of a gene in the eggplant fruit using GUS bearing; pCAMBIA1304 vector. Thereafter, to 9 prove the effectiveness of the developed protocol, we have used the eggplant hydroxycinnamoyl CoA-quinate 10 transferase (SmHQT), which is the central enzyme studied to increase the chlorogenic acid content, in a gene construct 11 with the specific promoter in a plant transformation vector (pBIN19). Also, in our cassette, we also co-expressed the 12 P19 protein of Tomato bushy stunt virus (native promoter) to overexpress the protein. Overall, using the protocol, the 13 chlorogenic content was increased by more than two folds in the transgenic tissues.
Introduction

17
Phenolic acids are among the most common phenolic compounds produced by different plant species 
26
Nevertheless, cultivated eggplant has far less phenolic acids than its several wild relatives [3] . Therefore, several 27 breeding approaches were undertaken in the past and are still ongoing to improve the phenolic acid content of 28 cultivated eggplant, e.g. introgression breeding and backcrossing [11] . Unfortunately, all these techniques can not 29 completely get rid of unwanted genes such as those are associated with the wild species, e.g. prickles, bitterness, 30 alkaloids, etc. [12] . These genes are not uncommon to wild relatives and landraces, which use these defense 31 mechanisms against predators and diseases [13] . Therefore, the use of highly precise genome editing approaches and 32 the use of transgenics technology cannot be overlooked, as they restrict the introduction of external DNA to a specific 33 gene sequence or fragment of interest. With transgenic methods, only the specific sequence will be delivered in the 34 genome so that it precisely expresses only the phenotypes associated with that gene [14-16].
In eggplants, there is no established protocol to follow for the agroinfiltration assays. Therefore, the objectives of this 61 study were to establish and standardise an effective agroinfiltration protocol for the eggplant fruit and thereafter by 62 applying that protocol to the study the expression pattern in the eggplant genome transiently over-expressing of
63
SmHQT gene. In our cassette, we also co-expressed the P19 protein of tomato bushy stunt virus, which is well used 64 for the characterisation and native expression desired protein in the plant tissues. P19 prevents the post-transcriptional gene silencing (PTGS) of the infiltrated leaves which could result from plant response to the pathogenic, and in 66 consequence, the agroinfiltrated tissue can keep on expressing the desired protein product [ clones were screened by restriction digestion and were further confirmed by sequencing. 
96
Plates incubated overnight at 37°C. 
115
• Probable clones were screened by restriction digestion and checked for the release of the gene.
116
• The SmHQT gene was finally sequence confirmed and used further for all agroinfiltration experiments. 117
Development of a p19 construct for using in co-infiltration experiments
118
Overlapping PCR-based technique was used for development of p19 construct with its native promoter. The 119 gene was synthetically synthesized following recursive PCR based protocol described elsewhere [37] . The 120 optimised genes were then cloned in a cloning vector (pEASY-blunt vector) and amplified; sequence confirmed.
121
The sequence-confirmed gene was sub-cloned in the pBIN19 vector and confirmed by sequencing. 
129
Transformation in competent cells
130
• 10 µl of the ligation reaction mix was transformed into 100 µl of DH5α competent cells.
• The cells were then pelleted at 3000rpm for 3min; Supernatant discarded and cells plated on AXI plate.
135
• Plates incubated overnight at 37 °C.
136
AXI Plate: To 100ml of LB add 100 µl ampicillin (Initial concentration: 100mg/ml), 120 µl X-gal (Initial 137 concentration: 100mg/ml), 24 µl IPTG (Initial concentration: 1M).
138
Screening for clones:
139
140
• Positive clones were sequence confirmed and processed further for Sub-Cloning in the expression 141 vector (pBIN19).
142
Sub-cloning of sequence confirmed p19 in pBIN19
143
• The pUC57+p19 clone was restriction digested (HindIII/BamHI); released gene was then cloned into 144 pBIN19 at (HindIII/BamHI).
145
• Probable clones were screened & confirmed by restriction digestion.
146
The release of the insert from sequence confirmed pBS clone and subcloning in pBIN19:
147
• Clone DNA (4 µg of plasmid DNA is required to release at least one µg of insert) was taken and 
150
• The released insert was gel eluted and ligated to pBIN19 vector at HindIII/BamHI sites.
151
• Incubated 152 at 4°C (ice) for 30 min and heat shock given at 42°C for 45 sec.
• The p19 gene was finally sequence confirmed and used further for all Agroinfiltration experiments 161 ( Figure S2 ). 162
Use of a control construct (GUS bearing) and agroinfiltration in eggplant fruit
163
• pCAMBIA 1304 was procured and used for standardisation of agroinfiltration protocols.
164
• Vector details are attached to the supplementry ( Figure S3 ).
165
Observation:
166
• The plates showed mixed colonies indicating contamination and hence competent cells were prepared 167 further using the freeze-thaw protocol.
168
Preparation of freeze/thaw competent cells and transformation
169
Agrobacterium tumefaciens strain GV3101 was streaked on an LB agar plate in the presence of Rifampicin
170
(20mg/ml stock) and Gentamycin (50mg/ml stock) and incubated at 28⁰C for 24-48Hrs. After that, a single 
182
183
• The plates showed individual colonies and the same were replica plated for future use.
184
• The colonies were screened by PCR for confirmation and once confirmed for the presence of plasmid 185 DNA, were further sub-cultured for use in agroinfiltration experiments.
186
Agroinfiltration of eggplant fruits 187
• Loop full culture of agrobacterium clone harbouring the recombinant plasmid was inoculated in 5ml LB 188 broth containing the respective antibiotics and grown at 28⁰C for overnight.
at 600nm.
191
• The cells were then pelleted at 6000rpm for 5 mins at room temperature.
192
• The cell pellet was re-suspended in infiltration medium (sterile water) to retain the O.D at 1.6.
193
• The final agrobacterium suspension was used for agroinfiltration of Eggplant fruits.
194
• A 2ml syringe with a needle was used to inject the Eggplant fruits at 10-15 spots and allowed to grow for 195 3 to 10 days after infiltration (DAI).
196
• The fruit samples were harvested from 3 days onwards and screened for positive expression of the GUS 197 gene by X-Gluc staining.
198
• 1mM X-Gluc was prepared according to standard protocol, and the fruit sections were stained for 30mins 199 at 37⁰C and visualised under a light microscope (LYZER LT-1610X).
200
• The fruits 3 DAI showed best X-Gluc staining, as compared with the 7 DAI and 10 DAI fruits.
201
• Also, post 5 DAI the fruits started to show yellowing in the fruit colour. And hence the 3 DAI was finalised 202 for use on the SmHQT gene studies.
203
Agroinfiltration of SmHQT+p19 in Eggplant fruits
204
• For the agroinfiltration experiment of SmHQT, the pBIN19 clones harbouring the SmHQT gene and p19
205
gene respectively were transformed in agrobacterium using the above-mentioned freeze/thaw protocol.
206
• The agrobacterium is harbouring the pBIN19+SmHQT ( Figure S4 ), and pBIN19+p19 clones, respectively,
207
were screened by colony PCR using vector-specific primers.
208
• The PCR positive colonies were replica plated and sub-cultured for further use in agroinfiltration 209 experiments.
210
• The agroinfiltration was performed as per the standardised protocol mentioned above, and the fruits were 211 harvested at 3 DAI.
212
• Thereafter, fruits were harvested and stored in -80⁰C for further studies.
213
Note. The agrobacterium cultures harbouring only the pBIN19+SmHQT and pBIN19+p19 were used at a ratio 
